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Disclaimer

This document is an external review draft.  It has not been formally released by the U.S.
Environmental Protection Agency and should not at this stage be construed to represent Agency
policy.  It is being circulated for comments on its technical merit and policy implications, and does
not constitute Agency policy.  Mention of trade names or commercial products is not intended to
constitute endorsement or recommendation for use.



[This page intentionally left blank]



ACKNOWLEDGMENTS

NOVEMBER 1999 TRIM.EXPO TSD (DRAFT)iii

Acknowledgments

As described in this report, the Office of Air Quality Planning and Standards (OAQPS) of
the U.S. Environmental Protection Agency is developing the Total Risk Integrated Methodology.
The principal individuals and organizations in the TRIM.Expo development effort and in the
preparation of this report are listed below.  Additionally, valuable technical support for report
development was provided by ICF Consulting.

Robert G. Hetes, EPA, Office of Air Quality Planning and Standards
Deirdre L. Murphy, EPA, Office of Air Quality Planning and Standards
Ted Palma, EPA, Office of Air Quality Planning and Standards
Harvey M. Richmond, EPA, Office of Air Quality Planning and Standards
Amy B. Vasu, EPA, Office of Air Quality Planning and Standards

Thomas E. McKone, Lawrence Berkeley National Laboratory & University of California, Berkeley
Michael P. Zelenka, ICF Consulting



ACKNOWLEDGMENTS

NOVEMBER 1999 TRIM.EXPO TSD (DRAFT)iv

The following EPA individuals reviewed a previous draft of this document.

EPA Models 2000 TRIM Review Team

Robert F. Carousel Linda Kirkland
National Exposure Research Laboratory National Center for Environmental Research
Office of Research and Development and Quality Assurance

S. Steven Chang *

Office of Emergency and Remedial Response Matthew Lorber
Office of Solid Waste and Emergency National Center for Environmental
Response Assessment 

Ellen Cooter
National Exposure Research Laboratory Haluk Özkaynak
Office of Research and Development National Exposure Research Laboratory

Stan Durkee
Office of Science Policy William Petersen 
Office of Research and Development National Exposure Research Laboratory

Harvey Holm 
National Exposure Research Laboratory Ted W. Simon
Office of Research and Development Region 4

John S. Irwin Amina Wilkins
Office of Air Quality Planning and Standards National Center for Environmental
Office of Air and Radiation Assessment

Office of Research and Development

Office of Research and Development

Office of Research and Development

Office of Research and Development

Office of Research and Development

 Team Leader*

Review by Other Program Offices

Pam Brodowicz, Office of Air and Radiation, Office of Mobile Sources
William R. Effland, Office of Pesticide Programs
John Girman, Office of Air and Radiation, Office of Radiation and Indoor Air
Steven M. Hassur, Office of Pollution Prevention and Toxics
Terry J. Keating, Office of Air and Radiation, Office of Policy Analysis and Review
Russell Kinerson, Office of Water
Stephen Kroner, Office of Solid Waste
David J. Miller, Office of Pesticide Programs



PREFACE

NOVEMBER 1999 TRIM.EXPO TSD (DRAFT)v

PREFACE

This draft document, the TRIM.Expo Technical Support Document, is part of a series of
documentation for the overall Total Risk Integrated Methodology (TRIM) modeling system.  The
detailed documentation of TRIM’s logic, assumptions, algorithms, equations, and input
parameters is provided in comprehensive Technical Support Documents (TSDs) for each of the
TRIM modules.  The purpose of the TSDs is to provide full documentation of how TRIM works
and of the rationale for key development decisions that were made.  This report documents the
Exposure-Event module of TRIM (TRIM. Expo).

To date, EPA has issued draft TSDs for the Environmental Fate, Transport, and
Ecological Exposure module (TRIM.FaTE TSD, U.S. EPA 1999a,b) and the TRIM. Expo (this
report).  When the Risk Characterization module (TRIM.Risk) is developed, EPA plans to issue a
TSD for it.  The TSDs will be updated as needed to reflect future changes to the TRIM modules.

The EPA has also issued the 1999 Total Risk Integrated Methodology (TRIM) Status
Report (U.S. EPA 1999c).  The purpose of that report is to provide a summary of the status of
TRIM and all of its major components, with particular focus on the progress in TRIM
development since the 1998 TRIM Status Report (U.S. EPA 1998a).  The EPA plans to issue
status reports on an annual basis while TRIM is under development.

In addition to status reports and TSDs, EPA intends to develop detailed user guidance for
the TRIM computer system.  The purpose of such guidance will be to define appropriate (and
inappropriate) uses of TRIM and to assist users in applying TRIM to assess exposures and risks in
a variety of air quality situations.

Comments and suggestions are welcomed.  The OAQPS TRIM team members, with their
individual roles and addresses, are provided below.

TRIM Coordination Deirdre L. Murphy
REAG/ESD/OAQPS
MD-13
RTP, NC 27711
[murphy.deirdre@epa.gov]

TRIM.FaTE Amy B. Vasu
REAG/ESD/OAQPS
MD-13
RTP, NC 27711
[vasu.amy@epa.gov]
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TRIM.Expo Ted Palma Harvey M. Richmond
REAG/ESD/OAQPS HEEG/AQSSD/OAQPS
MD-13 MD-15
RTP, NC 27711 RTP, NC 27711
[palma.ted@epa.gov] [richmond.harvey@epa.gov]

TRIM.Risk Robert G. Hetes
REAG/ESD/OAQPS
MD-13
RTP, NC 27711
[hetes.bob@epa.gov]
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75,0ï([SR ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï êðì
êïì 5DWLRQDOHý)RUý'HYHORSLQJý75,0ï([SR ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï êðì
êïë 5HTXLUHGý$WWULEXWHVýRIý7KHý75,0ï([SRý0RGXOH ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï êðì
êïê 2YHUYLHZýRIý&XUUHQWý0RGHOVý$QGý0RGHOLQJý$SSURDFKHV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï êðë

êïêïì ,QKDODWLRQý([SRVXUHý0RGHOV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï êðç
êïêïë 0XOWLPHGLDý([SRVXUHý0RGHOV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï êðæ

êïé 6WUHQJWKVý$QGý/LPLWDWLRQVýRIý([LVWLQJý0RGHOV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï êðå

éï 'HVLJQý)UDPHZRUNý$QGý&RQFHSWXDOL]DWLRQýRIý75,0ï([SR ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï éðì
éïì ([SRVXUHðHYHQWý0RGXOHý6WUXFWXUH ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï éðë

éïìïì %DVLFý([SRVXUHðHYHQWý)XQFWLRQý ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï éðê
éïìïë ([SRVXUHýRUý3RWHQWLDOý'RVHý3URILOHV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï éðé
éïìïê $YHUDJHý([SRVXUHý&RQFHQWUDWLRQ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï éðæ
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éïìïé ,QWDNHðDGMXVWHGý$YHUDJHý([SRVXUHý&RQFHQWUDWLRQ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï éðå
éïìïè ,QWHUPHGLDý7UDQVIHUý)DFWRU ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï éðå
éïìïç $YHUDJHý'DLO\ý3RWHQWLDOý'RVHý ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï éðä

éïë 'HILQLQJý7KHý0RGHOý&RPSRQHQWVý)RUýDý75,0ï([SRý$SSOLFDWLRQ ï ï ï ï ï ï ï ï ï ï éðä
éïëïì 'HILQHý6WXG\ý$UHDñý([SRVXUHý'LVWULFWVñý$QGý(QYLURQPHQWDOý0HGLD ï ï éðìì

éïëïìïìýý$PELHQWý$LU ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï éðìì
éïëïìïëýý9HJHWDWLRQ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï éðìì
éïëïìïêýý6XUIDFHý6RLO ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï éðìì
éïëïìïéýý5RRWý=RQHý6RLO ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï éðìë
éïëïìïèýý9DGRVHý=RQHý6RLO ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï éðìë
éïëïìïçýý*URXQGý:DWHU ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï éðìë
éïëïìïæýý6XUIDFHý:DWHU ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï éðìë

éïëïëýý 'HILQHý([SRVXUHý0HGLDý$QGý0LFURHQYLURQPHQWV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï éðìë
éïëïê 'HILQHý5HOHYDQWý,QWHUPHGLDý7UDQVIHUV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï éðìé
éïëïé 'LYLGHý3RSXODWLRQý,QWRý$SSURSULDWHý6HWVýRIý&RKRUWV ï ï ï ï ï ï ï ï ï ï ï ï ï ï éðìä
éïëïè 'HYHORSýDQý([SRVXUHðHYHQWý6HTXHQFHý)RUý(DFKý&RKRUW ï ï ï ï ï ï ï ï ï ï ï éðëí
éïëïç 'HWHUPLQHý([SRVXUHý0HGLDý&RQFHQWUDWLRQVý$QGý&RQWDFWýLQý(DFK

0LFURHQYLURQPHQW ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï éðëì
éïëïæ (VWLPDWHýDQý,QWDNHý5DWHý)RUý(DFKý'RVHý(YHQW ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï éðëì
éïëïå ([WUDSRODWHý7KHý&RKRUWý([SRVXUHVýWRý7KHý3RSXODWLRQVýRIý,QWHUHVW ï ï ï éðëë
éïëïä )XQFWLRQDOý$WWULEXWHV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï éðëè

éïëïäïìýý,QFOXVLRQýRIý,QGRRUýDQGý2XWGRRUý(QYLURQPHQWVýDQGý7KHLU
(PLVVLRQý6RXUFHV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï éðëè

éïëïäïëýý)OH[LEOHñý0RGXODUñýDQGý3RUWDEOHý$OJRULWKPV ï ï ï ï ï ï ï ï ï ï ï ï ï éðëç
éïëïäïêýý([SOLFLWý7UHDWPHQWýRIý8QFHUWDLQW\ýDQGý9DULDELOLW\ ï ï ï ï ï ï ï ï ï éðëæ

éïê 'DWDý,QSXWý5HTXLUHPHQWV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï éðêí
éïêïì (QYLURQPHQWDOý0HGLDý&RQFHQWUDWLRQV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï éðêì
éïêïë &RQFHQWUDWLRQVýRIý3ROOXWDQWVýLQý0LFURHQYLURQPHQWV ï ï ï ï ï ï ï ï ï ï ï ï ï ï éðêë

éïêïëïìýý,QGRRUý9HUVXVý2XWGRRUý&RQFHQWUDWLRQV ï ï ï ï ï ï ï ï ï ï ï éðêë
éïêïëïëýý0DVVý%DODQFHý0RGHOý$SSURDFK ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï éðêê
éïêïëïêýý(PSLULFDOý,QGRRUî2XWGRRUý5DWLRVý$SSURDFK ï ï ï ï ï ï ï ï éðêé

éïêïê $FWLYLW\ý3DWWHUQý'DWD ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï éðêè
éïêïé 'HPRJUDSKLFý$QGý$WðULVNý3RSXODWLRQý'DWD ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï éðêç

èï ,QKDODWLRQ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï èðì
èïì 2YHUYLHZýRIý7KHý$SSURDFK ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï èðì

èïìïì 6HOHFWLRQýRIý6WXG\ý$UHD ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï èðë
èïìïë 6HOHFWLRQýRIý3RSXODWLRQVýRIý,QWHUHVW ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï èðë
èïìïê 'HILQLWLRQýRIý3RSXODWLRQý&RKRUWV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï èðë
èïìïé 'HYHORSýDQý,QKDODWLRQý([SRVXUHðHYHQWý6HTXHQFHý)RUý(DFKý&RKRUW ï ï ï èðê
èïìïè (VWLPDWHý3ROOXWDQWý&RQFHQWUDWLRQý$QGý9HQWLODWLRQý5DWHý$VVRFLDWHGý:LWK

(DFKý([SRVXUHý(YHQW ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï èðé
èïìïç ([WUDSRODWHý7KHý&RKRUWý,QKDODWLRQý([SRVXUHVýWRý7KHý3RSXODWLRQVýRI

,QWHUHVW ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï èðç
èïë 3UHVHQWDWLRQýRIý7KHý0RGHOý$OJRULWKPVýE\ý0LFURHQYLURQPHQWDOý/RFDWLRQ ï ï ï ï èðæ

èïëïì 0LFURHQYLURQPHQWDOý/RFDWLRQVý6SHFLILFýWRý,QGRRUý$LUý$QGý,QVLGHý9HKLFOHV
ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï èðæ
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èïëïë 0LFURHQYLURQPHQWDOý/RFDWLRQVý6SHFLILFýWRý$PELHQWý$LU ï ï ï ï ï ï ï ï ï ï èðìí
èïê ,QWHJUDWLRQýRIý([SRVXUHý$FURVVý0XOWLSOHý/RFDWLRQVýDQGý7LPHV ï ï ï ï ï ï ï ï ï ï ï èðìë
èïé 6XPPDU\ýRIý,QSXWVýDQGý9DOXHV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï èðìê

èïéïì 'DWDý,QSXWVýIRUýWKHý0DVVý%DODQFHý0RGHO ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï èðìê
èïéïë 'DWDý,QSXWVýIRUý7LPHîDFWLYLW\ý3DWWHUQV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï èðìè
èïéïê 'DWDý,QSXWVýIRUý9HQWLODWLRQý5DWH ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï èðìç

çï ,QJHVWLRQ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï çðì
çïì 2YHUYLHZýRIýWKHý$SSURDFK ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï çðì

çïìïì 6HOHFWLRQýRIý3RSXODWLRQý&RKRUWV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï çðé
çïìïë 7LPHý5HVROXWLRQýRIý([SRVXUHý(YHQWV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï çðè
çïìïê ([SRVXUHý0HGLDý&RQVLGHUHG ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï çðè

çïìïêïì ý,QJHVWHGý:DWHU ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï çðç
çïìïêïë ý)RRG ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï çðæ
çïìïêïê ý6RLOýDQGý'XVW ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï çðå

çïìïé ([SRVXUHý/RFDWLRQV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï çðå
çïìïéïìýý5HVLGHQWLDOý([SRVXUHý/RFDWLRQV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï çðå
çïìïéïëýý2WKHUý([SRVXUHý/RFDWLRQV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï çðä

çïë 3UHVHQWDWLRQýRIýWKHý0RGHOý$OJRULWKPVýE\ý([SRVXUHý0HGLD ï ï ï ï ï ï ï ï ï ï çðä
çïëïì ,QJHVWHGý:DWHU ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï çðä
çïëïë ,QJHVWLRQýRIý6RLOýDQGý+RXVHý'XVW ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï çðìì

çïëïëïìýý6RLOý,QJHVWLRQýõ2XWGRRUVô ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï çðìë
çïëïëïëýý'XVWý,QJHVWLRQýõ,QGRRUVô ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï çðìê

çïëïê ,QJHVWLRQýRIý3ROOXWDQWVýLQý+RPHðJURZQý3URGXFHýRUý+RPHðEUHGý$QLPDOV
ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï çðìé

çïëïêïìýý9HJHWDEOHVñý)UXLWVñýDQGý*UDLQV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï çðìè
çïëïêïëýý'DLU\ý3URGXFWV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï çðìæ
çïëïêïêýý(JJV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï çðìå
çïëïêïéýý0HDWýDQGý3RXOWU\ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï çðìä

çïëïéý /RFDOO\ðJURZQý&RPPHUFLDOý)RRGV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï çðìä
çïëïéïìýý9HJHWDEOHVñý)UXLWVñýDQGý*UDLQV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï çðëí
çïëïéïëýý'DLU\ý3URGXFWV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï çðëì
çïëïéïêýý(JJV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï çðëì
çïëïéïéýý0HDWýDQGý3RXOWU\ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï çðëì
çïëïéïèýý)LVKýõ&RPPHUFLDOñý6XEVLVWHQFHñýDQGý5HFUHDWLRQDOô ï ï çðëë

çïëïè 5HFUHDWLRQDOý6SRUWý0HDWýõ+XQWLQJô ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï çðëë
çïê ,QWHJUDWLRQýRIý([SRVXUHVý$FURVVý0XOWLSOHý,QJHVWLRQý0HGLD ï ï ï ï ï ï ï ï ï ï ï ï ï ï çðëê
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